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AGENDA 


Engineering Review Meeting 
3 and U January 1<?63 


I. Design Evaluation 

1. System Performance 

a . Stability 

b. Resolution - Az. and Range 

c. Transfer Characteristics 


d. S/fo 


2 . 


3. 


U. 


Analytical Tasks 
System S/N 

a. Predicted S/to' 

b. Possible Improvements 
System Resolution 


Mooney 


II* Motion Compensation Raven - 

1. Motion Compensation System 

a. Deliverable System 

b. P-101 Installation 


2. Analysis of Operation in F-101 Without Motion Compensation 
3* Predicted Operation in F-101 
iu Predicted Future Operation 
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III. Antenna Development Wheeler 

1. Results to Date 

2. Predicted Performance 

3. Possible Improvements 


IV . System Units Dempsey 

1. Resonant Ring Improvement 

2. New Transmitter - Crossed Field Amplifier 

a. Performance 

b . Schedule 


Flight Test Program ; , Stinson 

1. Comparison of Flights - S-ll and S-33 

2. Flight Test Schedule " 

3. Detail Flight Plans - Flights S-3lj, S-3£, S-36 


VI. Environmental Test Program Stinson 

1. Test Schedule 

2. Test Procedures 
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I. DESIGN EVALUATION 
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TEST SET 
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FILM EVALUATORS 
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1. RANGE RESOLUTION 

a. RECEIVER WIDTH AND SHAPE WITH TEST SET 

b. RESPONSE SHAPING WITH RC AND RECORDER 

c. MULTIPLE PULSES WITH RECEIVER , RECORDER 
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RECEIVER RESPONSE 
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Receiver Response 


Original analysis assumed: 

a. Gaussian shaped frequency response of receiver. 

b. Gaussian shaped transmitter pulse. 


-6 


Impulse 
db points of . 


response of Gau 
0.31 

^ video (3 db) 


ssian receiver has 


0.62 

f IF (3 db) 


pulse -width at the 
, and is gaussian: 



For actual system, both assumptions a and b turned out to be poor 
choices. The pulse is much more nearly rectangular, and the receiver 
response is much more nearly rectangular also. 

Receiver as mechanized has response determined almost entirely 
by IF, and is 7 cascaded 2-pole maximally flat networks, with overall -3 db 
bandwidth of 60 me centered at 120 me. Response for 8 -two pole networks 
evaluated on computer: 



Response is nearly twice as wide as for gaussian receiver, and has 
overshoot. This result is almost exactly the same as for a rectangular IF 
frequency response, which should be no great surprise, since receiver has 
-6 X lli = -8k db/octave cutoff. Receiver response is then 20 nanoseconds 
for an impulse, compared to 10 nanosec transmitter. Seems clear that: 

a. receiver should be widened if plan to use 10 nsec. 

b. response should be shaped to reduce ringing. 
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Enclosed photographs show measured response for both 10 and 30 
nanosecond pulses, at the IF and the video amp outputs. Also shown is 
comparison between: 

a. measured output for 10 nanosec pulse. 

b. measured output for 30 nanosec pulse. 

c. theoretical output for 8 two pole networks for impulse. 

d. theoretical output for rectangular filter for impulse. 

Good agreement is seen. 

Since plan to go to 30 nanosecond pulse for cross-field amplifier, 
receiver bandwidth should be at least adequate as is.- Figure shows effect of 
receiver bandwidtn on S/N, for a rectangular filter and rectangular pulse, 
both of which are- good approximations to existing case. Points on curve 
indicate "ring" (10 nanosec pulse) and " CFA" (30 nanosec). The present 
receiver is very near optimum for S/N.for a 30 nanosec pulse- (O.li db loss). 
Next figure shows effect of bandwidth on resolution, by comparing receiver 
output pulse width to input pulsewidth. Could tolerate narrower receiver 
for 30 nanosec pulse without much resolution loss. 

One way to narrow receiver is by shaping it with a single L-C 
(or RC at video) filter to round-off response and thereby reduce ringing. 



Photographs show effect of adding RC filter to video amp 
output having 20 me, 12 me, and 5 me 3 db bandwidth. Very little is lost 
in resolution or amplitude, but side lobes are virtually eliminated for the 
12 me filter. Of course since noise is reduced by the filter also, the S/N 
should actually be improved slightly. 


1 k 
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Receiver Response for 10 Nanosecond Pulse 

Detected RF Input Pulse IF Amplifier Output Pulse 

(Bipolar) 



Video Amp Output Pulse 
(Bipolar) 

All pictures: 

upper half at 20 nanosec/cm 
lower half at 10 nanosec/cm 
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All pictures: 

upper half at 20 nanosec/cm 
lower half at 10 nano sec /cm 



Video Amp Output Pu 
(Bipolar) 
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EFFECT OF RESPONSE SHAPING 
(all photos: 20 nanosec/cm) 


No Shaping . 


2.0 me Filter 



12 me Filter 


3 me Filter 
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CROSS -FIELD AMPLIFIER WAVEFORMS 




PHASE DETECTED R-F PULSE 
(REFERENCE PHASE-SHIFTED BY 
20° TO SHOW PHASE JITTER 
SENSITIVITY OF 15° /CM) 


(BOTH PICTURES ARE 1 SECOND EXPOSURE, COMPARABLE TO RADAR DWELL TIME) 

CROSS-FIELD AMPLIFIER STATUS' 


MEASURED RESULTS: 


PEAK POKER: 

PULSE WIDTH (-3 db) 
PULSE-TO-PULSE PHASE DEVIATION: 
INTRAPULSE PHASE VARIATION: 

GAIN (OVERDRIVEN CONDITION): 


600 KW 
UO NANOSEC 
1.5° PK-PK 
+ 30° 

16 db 
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II . MOTION COMPENSATION 




ELEMENTS OF MOTION COMPENSATION 



ROLL 




CROSS TRACK MOTIONS 
AND LIMITATIONS 
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VERTICAL ACCELERATIONS IN 
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